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The invention relates to a cellular wheel sluice particularly for 
secondary fuels according to the preamble of patent claim 1. 

Recycling products are used more and more for producing heat in 
industrial production methods. Particularly so-called secondary 
fuels are used for the production of cement and other ceramic 
products . These secondary fuels are used along with primary 
fuels such as coal dust and the like. The secondary fuels 
include dust type fuels, granulated fuels, pelletized fuels, 
flaked fuels and fiber secondary fuels, all of which are used in 
rotary kilns. These secondary fuels are produced of recycled 
garbage or waste materials which are shredded and sorted in 
accordance with material groups and then are delivered for use. 
The materials involved are for example, shredded plastic 
materials, paint dusts, carpet floor fibers, animal meal and 
other fuels made of garbage or of production scrap materials. 
In a few kilns operating in the cement industry already more than 
half of the fuel requirements are added as secondary fuels. 
These fuels gain more and more importance since the costs are 
small. The secondary fuels are generally supplied through dosing 
equipment into pneumatic transport conduits to be supplied into 
the combustion process. Cellular wheel sluices have proved 
themselves in practice for feeding into the pneumatic transport 
conduits. These sluices make possible a volumetric dosing under 
a pneumatic seal of the fuel supply. 
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German Patent Publication DE 200 06 800 Ul discloses such a fuel 
dosing with a cellular wheel sluice. A blow-through cellular 
wheel sluice is provided for the fuel dosing whereby the cellular 
wheel sluice axis extends in the direction of the main feed 
stream. A blower is arranged upstream of the cellular wheel 
sluice. The blower blows the secondary fuels out of the cellular 
wheel sluice into the transport conduit to the kiln. In 
connection with such blow-through cellular wheel sluices the 
problem occurs often that the blown-in air which is under a 
certain pressure of the air production reaches, as the cellular 
wheel keeps rotating, the point of material feeding as so-called 
scooping air where it exits directed opposite to the material 
flow which hinders the material flow. Simultaneously leakage air 
flows are generated through the gaps between the cellular wheel 
webs and the cellular wheel housing walls. These leakage air 
flows simultaneously blow back portions of the material through 
the gaps into the feeding chute. This makes a fuel dosing 
apparatus with such a blow-through cellular wheel sluice 
frequently ineffective and inaccurate because due to this reason 
it may come to a pulsating charging and thus to variations in the 
dosing precision. In this connection it also frequently happens 
that the dosing chambers are not completely emptied. In order 
to prevent this, more air is blown into the cellular wheel 
chamber whereby the reaction in the furnace is disturbed and may 
become ineffective . 

For preventing such a scooping air and leaking air proportion, 
German Patent Publication DE 101 17 187 CI discloses a cellular 
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wheel sluice for secondary fuel dosing which is also constructed 
as a blow-through cellular wheel sluice. Thereby a cellular 
wheel having a relatively large inner core is provided by which 
the trapeze-shaped dosing chambers are formed only in the outer 
area of the radially extending webs. These dosing chambers are 
connected with an inlet pipe and an outlet pipe having a cross- 
section corresponding approximately to the size of the dosing 
chamber. Thereby, particularly the outlet opening is widened 
compared to the inlet opening, particularly for reducing the 
scooping air proportion so that the inlet opening is already 
closed as the cellular wheel keeps rotating while the outlet 
opening still has an opening gap in the widened areas. This 
feature is intended to cause a reduced pressure which sucks an 
air proportion out of the dosing chamber while the inlet opening 
is closed so that the scooping air proportion is reduced. 
Simultaneously, the cellular wheel sluice has sealing lips toward 
the housing at the ends of the dosing webs. These sealing lips 
are intended to close the leakage air gap so that a more 
continuous dosing and an improved chamber emptying is achievable 
by reducing the leakage air proportion. Such sealing lips which 
contact the housing are made as a rule of soft rubber-type 
sealing materials which seal the gap but nevertheless do not 
damage the housing walls nor do they cause wear and tear. 
However, secondary fuel materials freguently contain abrasive 
dust components, fiber remainders or metallic wire or nail 
remainders which damage the sealing lips making their functional 
life relatively short, thereby reguiring freguent maintenance 
work. 



4959/WGF:sk 



-3- 



It is thus the object of the invention to further develop a 
cellular wheel sluice particularly for a secondary fuel dosing 
of the type described above in such a manner that it provides a 
high dosing accuracy while simultaneously having long working 
lives for the cellular wheel sluice to thereby be less trouble 
prone . 

This object has been achieved by the invention as defined in 
patent claim !• Further developments and advantageous 

embodiments of the invention are definied in the dependent claims. 

The invention has the advantage that due to the integrated 
injector nozzle at the inlet of the blowout chamber a relatively 
high blow-in velocity becomes effective in this chamber which 
assures a complete emptying of the chamber and which causes only 
a small pressure loading at the cellular wheel gaps. Thereby the 
leaking air proportion along the dosing chamber, the content of 
which can be blown out, is reduced up to 70% so that, again 
advantageously, a precise and uniform dosing of the most varied 
secondary fuels is possible. The small pressure loading at the 
cellular wheel gaps of the blow-through chamber makes it possible 
simultaneously to use wear and tear resistant metallic so-called 
hard web seals which assure particularly in connection with the 
most varied and even abrasive secondary fuels advantageously very 
high working lives of the components subject to wear and tear. 
Thereby simultaneously cellular shearing wheel web edges are 
possible. These shearing web edges advantageously prevent a 
plugging up and a wear and tear of the cellular wheel sluice 
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along the rotating cellular wheel chamber gaps and thereby assure 
a trouble-free operation. 



Further, the invention has the advantage that due to the 
integrated injector nozzle the transport conduit cross-sections 
are substantially independent of the dosing chamber volume 
because due to the higher blow-in velocity even dosing chambers 
having a large volume can be completely emptied without having 
to put up with a noticeable leakage air. Thus, it is 
advantageously possible that practically any prepared burnable 
garbage can be dosed by the same cellular wheel sluice without 
the need to adapt the feed advance pipe cross-sections or the 
blow-out power. Thus, simultaneously high counter-pressures can 
be tolerated without the need to use softer gap seals so that 
while maintaining the dosing accuracy uniform, hard, wear and 
tear resistant gap seal materials can be advantageously used. 

Due to the use of the integrated injector nozzle it is possible 
to advantageously feed high filling degrees of at least 30% in 
the dosing chambers, to the furnace whereby an effective 
air-fuel ratio can be maintained, which leads to an 
environmentally friendly combustion substantially free of 
residues . 

The invention has further the advantage that due to the 
possibility of using hard or wear-resistant metallic gap seals 
a high-temperature constancy is achievable which in turn assures 
a high safety against flame flashback and pressure surge. 
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The invention will be explained in more detail with reference to 
an example embodiment that is shown in the drawings. The 
drawings show: 



Fig. 1 



a schematic sectional illustration of a side view 



through the axial central plane of a cellular wheel 



sluice; 



Fig. 2 



a schematic sectional illustration of the front view 



through the cross 



central plane of a cellular wheel 



sluice; and 



Fig. 3 



a sectional view 



through the front portion of an 



injector nozzle. 



A cellular wheel sluice for secondary fuel dosing is 
schematically shown in Fig. 1 of the drawing. The sluice is 
constructed as a blow-through sluice with hard gap seals 12 and 
which comprises an injector nozzle 15 integrated into the blow-in 
opening 10 of the blower conduit 18. 

The cellular wheel sluice comprises a cylindrically-shaped 
housing section 1 on which an upwardly open supply chute 2 is 
arranged. The supplied secondary fuels are fed into the supply 
chute 2 for the dosing. These secondary fuels may be fed from 
a silo or a dosing belt scale into the supply chute 2 by gravity. 
These days, garbage or production scrap remnants are used as 
secondary fuels which have been prepared and which are 
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combustible. These materials are processed to form film or fiber 
shreds or pellets having an edge length of about 10 to 50 mm and 
contain even still smaller granular or dust-type components. 

Furthermore, production remnants such as clean dust and granular 
remnants made of animal meal, animal feeds, wood chopping chips, 
old wood chips and sawdust are usable as secondary fuel. These 
are supplied as bulk materials having a bulk material density of 
about 50 to 500 kg/m^ whereby secondary fuels of animal meal and 
animal feed remnants may have densities of up to 800 kg/m^. Such 
secondary fuels are partly rather abrasive and contain partially 
hard, undesirable components such as small rocks, wire or screw 
remnants which can cause a high wear and tear of the cellular 
wheel sluice parts with which they come into contact. Thus, high 
operational lifetimes are required of all components subject to 
wear and tear in order to assure an undisturbed and precise 
dosing operation. 

The above mentioned secondary fuels to be dosed are blown with 
the aid of a pneumatic transport conduit 19 into a kiln 
positioned downstream. In order to assure an optimal combustion 
and not too large combustion remnants, a loading of 2.5-4 kg of 
secondary fuel per kilogram of air is provided, whereby it 
becomes possible to achieve advantageously a degree of filling 
in the dosing chambers 5 of about 30%. 

The illustrated cellular wheel sluice is dimensioned for a feed 
capability of about 3 tons/hour whereby the supply chute 2 has 
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a length of about 800 mm and a width of about 450 mm. A cellular 
wheel 4 is arranged in the cylindrical housing section 1 below 
the supply chute 2 axially in the feed advance direction. The 
wheel 4 comprises ten radially extending cell wheel webs 3. The 
cell wheel webs 3 can extend in the axial direction linearly or 
slanted or they may have a light helical configuration. Fig. 2 
of the drawings shows that the cellular wheel webs 3 form ten 
circumferentially distributed dosing chambers 5. The secondary 
fuels are fed with the help of these dosing chambers from the 
supply chute 2 into the feeding pipe 19. 

The cellular wheel 4 comprises a central drive shaft 7 which is 
supported in a low-friction manner in two ball bearings 8 in the 
housing facing surfaces 26. A tubular core 9 is arranged 
surrounding the drive shaft 7 of the cellular wheel 4. The cell 
wheel webs 3 are secured to the core 9 thereby forming 
trapezoidally-shaped dosing chambers 5. The cellular wheel is 
preferably about 800 mm long and has an outer diameter of about 
600 mm. Two openings 10 and 11 axially positioned opposite one 
another are arranged below the drive shaft 7 and the rotational 
area of the cellular wheel 2 at the two facing walls 26 of the 
housing for connection to the feed advance pipe 19 or a blower. 
The blow-in opening 10 is positioned on the left side or rather 
on the blower side. A blow-out opening 11 is positioned on the 
right side, or rather on the furnace side. The openings have a 
cross-section corresponding approximately to the dosing chamber 
cross-section. The blow-in opening 10 is connected with a blow- 
in pipe socket 16 which has a trapezoidal shape toward the 
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housing facing walls 2 6 and a round shape toward the blower 
connecting pipe 18. The socket 16 has a connecting flange 27. 
The blow-in pipe socket 16 is connected to a blower (not shown) 
through the blower connector pipe 18. The blower blows the 
pneumatic transport means into the dosing chamber 5 that needs 
to be cleaned out by blowing into the cellular wheel sluice. 

An injector nozzle 15 is integrated into the blow-in pipe socket 
16. The injector nozzle 15 is clamped in an air-tight manner 
between the mounting flange 27 of the blow-in pipe socket 16 and 
the blower connector pipe 18. The injector nozzle 15 is shown 
with its blow-in side front section in a sectional view in Fig. 
3 of the drawing in more detail. In this connection the injector 
nozzle 15 comprises substantially a cylindrical pipe 22 which 
includes at its air exit side a cone-shaped tapering 2 3 and in 
its center a circular nozzle opening 24. In the projected 
example embodiment the nozzle pipe 22 comprises preferably a 
clearance of 109 mm and is arranged coaxially relative to the 
blow-in pipe socket 16. Preferably the nozzle pipe 22 reaches 
with its nozzle opening 24 into the blow-in opening 10. A 
cylinder-shaped guide rim 25 is arranged around the nozzle 
opening 2 4 for a better guiding. This guide rim 25 bears at 
least partially against the inner wall of the blow-in pipe socket 
16. The nozzle opening 24 has a clearance of preferably 41 mm 
and widens to a clearance of preferably 42 mm toward the exit 
edge in order to reduce any air turbulences at the exit edge. 
The blow-in opening 10 is preferably constructed to have a 
trapezoidal shape. However, the blow-in opening 10 may also have 
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smaller round opening cross-sections due to the injector nozzle 
15. 

The blow-out opening 11 is arranged axially opposite the blow-in 
opening 10 at the other facing surface of the cellular wheel 
sluice and preferably also constructed to have a trapezoidal 
shape. In this connection the blow-out opening 11 has a cross- 
section which corresponds to the cross-section of the dosing 
chamber 5 to assure a good emptying of the rotating dosing 
chambers 5. A blow-out pipe socket 17 is also secured to the 
facing surface of the housing at the blow-out opening 11 on the 
side of the transport pipe. This socket 17 provides the 
connection to the feed advance pipe 19 through which the blown- 
out secondary fuels are transported to the kiln. 

For operating the blow-through sluice the latter is driven by an 
electric motor not shown at an RPM of about 20 revolutions per 
minute whereby the supplied secondary fuels are transported to 
the blow-out opening 11 with a predetermined feed advance volume 
of three tons per hour. For this purpose^ advantageously an 
outlet cross-section is selected as large as possible so that the 
outlet cross-section corresponds as much as possible to the 
cross-section of the dosing chamber 5. A predetermined counter- 
pressure of about 400 mbar shall not be exceeded at the outlet 
cross-section. At a higher counter-pressure the loading at the 
web sealings, and thus the leakage air volume, would be 
relatively large so that particularly the easily volatile fuel 
components could again return in to the supply chute 2. This, 
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however, would lead to an unprecise dosing operation and would 
increase the wear and tear on the sealing locations as well as 
of the intermediate spaces. 

In order to keep low the wear and tear, the cellular wheel sluice 
operates under a special wear and tear concept which increases 
the useful life of the components subject to wear and tear to at 
least one year. Therefore, the cellular wheel webs 3 are 
constructed in their edge areas as cutting edges 12. This 
concept prevents through a counter-cutting edge 13 in the supply 
chute 2 an entrance of secondary fuel particles into the gap 
between the housing sections 1, 2 6 and the cellular wheel 4. For 
this purpose there is additionally provided a preliminary scraper 
20 in the supply chute 2. The preliminary scraper guides the 
secondary fuel away from the sealing gaps into the dosing chamber 
5. Additionally, the cutting edges 12 are constructed as 
separate wear resistant edges which are made of stainless knife 
steel or other wear resistant steel alloys and which are 
exchangeably secured to the end areas of the cellular wheel webs 
3. 



Such a wear lining 40 is also provided on the inner surfaces of 
the housing facing sides 26 which are intended to there prevent 
an increase of the gap widths by abrasive bulk material 
particles. Advantageously, the inner surfaces of the 

cylindrically-shaped housing section 1 is also lined with a wear 
bushing 21 made of spring steel or other abrasion-resistant steel 
alloys which additionally increase the useful life. In this 
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connection, small gap widths for sealing are necessary between 
the wear bushing 21 and the cutting edges 12 of the cellular 
wheel webs 3 as well as at the facing surfaces 26. The gap 
widths for sealing are about 0.2 to 0.5 nun in order to avoid a 
contact with the rotating cellular wheel 4 and thus also prevent 
a high friction or even damage at the inner housing walls . Due 
to these small gaps leakage air proportions that may enter into 
the supply chute are basically unavoidable. Particularly, these 
leakage air proportions can press easily volatile secondary fuels 
through the gaps and cause such eddy currents that a continuous 
dosing is impaired. Heretofore, this was mostly prevented by 
additional and special gap seals or by sucking of leakage air. 

Therefore, the invention suggests an integrated injector nozzle 
15 for a low wear and tear cellular wheel sluice. The nozzle 
opening 24 is aligned with the facing side of the blow-in opening 
10. Since the nozzle opening 24 causes a cross-sectional 
reduction an increase of the air velocity occurs in the blow-in 
opening 10 just as an increase in the blower capacity would. 
This air velocity increase takes care of a quick clearing 
particularly at the dosing chamber inlet. However, due to the 
cross-sectional increase within the dosing chamber 5 with 
advantageous dimensions a continuous reduction of the air 
velocity takes place in the blow-out direction which achieves the 
original blower air velocity approximately when reaching the 
dosing chamber center. Due to these pressure differences in the 
first half of the dosing chamber reduced pressure zones occur at 
the dosing chamber gaps which prevent an exit of leakage air and 
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simultaneously draw the secondary fuels present in the dosing 
chamber 5 into the blow-out air stream. Thereby, the 

predetermined counter-pressure builds up only toward the dosing 
chamber exit so that only a noticeable leakage air proportion can 
become effective at the dosing chamber end. 

Due to such a reduction of the leakage air proportion up to 70% 
it becomes, surprisingly, possible not to use a wear and tear 
prone soft seal made of well sealing rubber-type materials, even 
without thereby impairing the dosing accuracy. Simultaneously, 
only a relatively small blower capacity is required due to the 
reduction of the leakage air proportion even though a pressure 
drop of 0.2 to 0.3 bar occurs at the injector nozzle 15. Thereby 
it is simultaneously assured that the dosing chamber 5 is 
completely blown empty reliably and completely at a predetermined 
fuel proportion of 2 to 4 kg/kg air. 

Due to the small leakage air losses dosing of secondary fuels 
having differing bulk material densities per volume becomes 
possible thereby using the same cellular wheel sluice because 
compensation can be made for different densities by adapting the 
nozzle cross-section in a simple manner. For the same reason, 
large volume cellular wheel sluices can be constructed which then 
merely require relatively small cross-sections in the transport 
conduits because even high counter-pressures cause only 
relatively small leakage air quantities. Blow-through sluices 
with transport capacities of about 1 to at least 15 tons/hour can 
be constructed for dosing such secondary fuels. These sluices 
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have constant chamber and transport pipe cross-sections and can 
feed almost all prevailing secondary fuels into pneumatic 
transport conduits 19 in a durable and well-dosed manner with 
little wear and tear. 

In a further embodiment of the cellular wheel sluice it is 
provided to construct the cellular wheel webs 3^ provided with 
cutting edges 12, to be slanted in the axial direction or to have 
a slight helical configuration so that already when an overflow 
occurs at the blow-in opening 10, the blow-out opening 11 still 
remains effectively open for blowing out. With this feature a 
uniform shearing free of jerks of the secondary fuels is achieved 
at the straight counter-cutting blade 13. when the cutting edges 
12 or the cellular wheel webs 3 are axially straight, it is also 
possible to position the counter-cutting blade 13 with a slant 
in the axial direction in order to assure a uniform shearing 
without jerking. 

Furthermore, the invention is not limited to the illustrated 
example embodiments but can also be put to use through 
constructive developments of comparable embodiments . In this 
connection a use for primary fuels is also contemplated which are 
pre-treated the same as the above mentioned secondary fuels. 
These primary fuels do not come from garbage or other production 
scraps. Such a cellular wheel sluice can also be used for 
performing a pneumatic transportation of pre-sorted or pre- 
treated garbage even if such transport is provided outside a 
thermal use. 



4959/WGF:sk 



-14- 



